ABSTRACT
HPLC analysis of phenolic acids and flavonoids

161
The quantitative analysis of crude, semi-purified extract and fractions was (Table 1) . This might be due to genetic differences, and this point was consistent with 256 our previous study (Xu & Chang, 2007) . Overall, XAD-7 column chromatography 257 was effective in removing sugar and organic acids (Zou, Chang, Gu, & Qian, 2011) .
258
Flavonoids are widely present in plants. antioxidative reaction mechanism (Chen & Chang, 2015) .
Antioxidant activity of extractions and fractions
308
The results from DPPH assays are shown in Table 2 . After filtering through 
321
The ORAC values of extracts and fractions are shown in ORAC values than our previous studies showed for lentil and small red bean (Zou, 335 Chang, Gu, & Qian, 2011; Zou & Chang, 2014) . 
HPLC analysis of phenolic acids and flavonoids
337
The content of individual phenolic acids and flavonoids from black turtle bean 338 and black soybean fractions are shown in showed no significant inhibition despite doses of up to 2 mg/ml in the reaction.
374
Extracts and fractions of black soybean showed significantly (P < 0.01) higher 375 inhibitory ability than black turtle bean except for the semi-purified extract. of phenolic acid and flavonoid as determined by HPLC (Table 3 ). As shown in Table   408 4, the extracts and fractions of black turtle bean were more effective than the 409 corresponding extracts and fractions from black soybean. For comparison, the IC 50
410
value of voglibose was determined to be 282.13 ug/ml under our assay conditions.
411
The water-eluted fractions (I and II) showed no significant inhibition activity even 412 using doses up to 1 mg/ml.
413
Grape skin extract has been reported to have excellent α-glucosidase 414 inhibition activity with an IC 50 of 10.5 μg/ml (Zhang et al., 2011 
Lipase inhibition assay
432
As shown in Table 4 , all extracts and fractions except water-eluted fractions 
443
It has been reported that tannin-rich berry extract possesses high lipase 444 inhibition activity (McDougall, Kulkarni, & Stewart, 2009 compounds were used to test α-amylase, α-glucosidase and lipase inhibition activity.
474
Results are presented in kaempferol, quercetin and some derivatives) were used to determine the IC 50 values 491 against α-glucosidase, and quercetin-arabinoside was found to possess the highest 492 inhibition activity (IC 50 = 80.28 μg/ml = 0.18 mM) (Zhang et al., 2015) . This value 493 was higher than the IC 50 value of myricetin (0.87 μg/ml = 2.73 µM) obtained in this 494 study. In a lipase inhibition study, myricetin also showed the lowest IC 50 value (0.015 22 mg/ml = 0.047 mM), even lower than the commercial inhibitor (0.083 mg/ml= 0.28 496 mM). Of all of the pure phenolic standards tested, each flavonoid compound showed a 497 lower IC 50 than the commercial inhibitor in terms of α-glucosidase inhibition. In the
498
Canadian lentil study mentioned above (Zhang et al., 2015) , quercetin-arabinoside
499
showed the lowest IC 50 value against lipase (20.81 μg/ml), which was 27.9% higher 500 than the IC 50 value of myricetin (15 μg/ml) determined in this study.
501
Our study is the first to show that myricetin, naturally present in legumes (Xu 
517
with our study since these authors did not use the pure inhibitor as a reference in their 518 study and inhibition activity was presented as percentage instead of IC 50 value.
519
A recent study showed myricetin could significantly inhibit the differentiation Table 5 . IC50 values of pure phenolic compounds against α-amylase, α-glucosidase and lipase. To remove sugar, organic acid and insoluble components
